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ABSTRACT 
 
 Creativity is central to growth and success in marketing. And yet, the effective managerial 
tools to motivate creative thinking for individuals remains underexplored by academics and 
practitioners. In this dissertation, I investigate the effect of incentive framing and power distance 
belief (PDB) on creativity. 
 In my first essay, I examine how the framing of financial incentives affects creativity.   
Using a series of lab experiments, aided by biometric analysis, I obtain three major insights. First, 
loss framing of financial incentives promotes greater persistence and greater overall production of 
ideas in creativity tasks, compared to gain framing of financial incentives. Second, there is no 
difference, however, in the effects of loss framing and gain framing on the creativity of ideas. To 
understand this null effect of loss framing on creativity, I analyze emotions of participants using 
facial expressions, in a non-intrusive manner using computerized software. A third and crucial 
finding is that the null effect of loss framing is caused by two independent mediation effects 
through persistence and negative emotions that counteract each other: increased persistence as the 
result of loss framing and its positive effect on creativity is negated by the countervailing effect of 
negative emotions engendered by loss-framed incentives.  
In the second essay, I take a cultural perspective on creativity. Specifically, I seek to 
understand how and why an important cultural dimension, power distance belief (PDB), affects 
creativity. I first obtain a negative association between PDB and creativity, in that countries with 
lower PDB indicators show lower scores on the global innovation index. Using three lab 
experiments, I demonstrate, with both correlational data and causal evidence, that PDB 
negatively affects individual creativity by enhancing their self-control. Additionally, there is a 
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boundary condition to this relationship. When a creativity task requires convergent thinking, 
PDB would promote, rather than inhibit, individuals’ creativity.  
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CHAPTER I 
 INTRODUCTION  
If it doesn’t sell, it isn’t creative. 
- David Ogilvy, Founder, Ogilvy & Mather 
  This quote above emphasizes the essence of creativity in the business world. Creativity is 
central to growth and success in marketing. In 2015, the economic contribution of creative 
industries1 around the world reached $2.3 trillion in revenues (Ernst & Young, 2015) exceeding 
the gross national products of Brazil, Russia, India, and many other countries. The creative Apple 
iPhone itself generated $42.4 billion in revenue in one single quarter of 2016. The financial 
rewards of producing creative outputs had already gained the attention of business leaders, such 
that 1,500 executives who participated in IBM’s Global CEO Study (IBM, 2010) selected 
creativity as the most essential characteristic of leadership for organizational success. It is no 
wonder then that leaders of the worlds’ two largest economies emphasized the importance of 
national-level innovation for a country’s sustainable economic success (U.S. White House, 2015; 
Xinhuanet, 2017). And yet, the effective managerial tools to motivate creative thinking for 
individuals remains underexplored by academics and practitioners. 
 The current dissertation takes a modest step toward addressing this underexplored topic by 
investigating the effects two important factors on creativity.  In the first essay, I focus on the use 
of external reward and examine how the framing of financial incentives affects creativity. Framing 
refers to the different presentation formats, namely loss and gain, of economically equivalent 
incentives (Kahneman and Tversky 1979). I address two essential research questions in this essay. 
                                                 
1 According to the Ernst & Young (2015) report, the creative industry includes goods such as arts, crafts, visual arts, 
performing arts, publishing, audiovisuals, design, new media, and services such as advertising, architecture, research 
and development, and personal, cultural, and recreation services.  
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First, how would the framing of financial incentives (i.e. loss vs. gain) affect the quality dimension 
and the quantity dimension of creativity?  Second, why does loss (vs. gain) framing have distinct 
impacts on these two creativity dimensions? The findings extend prior research concerning the 
effect of incentive framing on performance and offer relevant managerial implications to promote 
creativity.  
 In the second essay, I take a cultural perspective on creativity. Specifically, I seek to 
understand the effect of an important cultural dimension, power distance belief (PDB), on 
creativity. Power distance belief refers to the degree that people in a society expect and accept 
power disparity. While prior literature focused on the influence of PDB on innovation at country 
level and firm level, the theoretical relation and empirical evidence concerning how and why PDB 
affects individual creativity remain ambiguous. Understanding the influence of power distance 
belief on individual creativity is crucial, especially for managers, because perceived inequality and 
status differentiation often exist in workplaces where innovative ideas are needed. This essay 
contributes to extant literature by demonstrating the causal link between PDB and individual 
creativity, the mechanism underlying this phenomenon, and its boundary condition. Findings in 
this essay also generate managerial insights into how to build a working environment that 
embraces creativity.   
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CHAPTER II 
KNOW PAIN NO GAIN: HOW DOES LOSS FARMING OF FINANCIAL INCENTIVES 
AFFECTS CREATIVITY 
The concept of loss aversion is certainly the most significant contribution of psychology to 
behavioral economics. 
- Daniel Kahneman, Laureate of the Nobel Memorial Prize in Economics 2002 
INTRODUCTION 
The use of financial incentives is a powerful way to bolster persistence and boost 
productivity (e.g., Lazear 2000; Libby and Lipe 1992), but research shows incentives can also be 
important tools for increasing creativity, if they are contingent on creative performance (e.g., 
Byron and Khazanchi 2012; Ederer and Manso 2013; Mehta, Dahl, and Zhu 2017; Toubia 2006). 
This discovery begs further investigation though, because previous research has underexplored 
the influence of loss aversion and framed financial incentives mostly as rewards, or gains (e.g., 
Charness and Grieco 2014; Erat and Gneezy 2016; Mehta et al. 2017; Toubia 2006), which may 
not be the most effective means of enhancing persistence and performance. In prospect theory 
(Kahneman and Tversky 1979), framing refers to the presentation of economically equivalent 
incentives in different ways (e.g., loss vs. gain). Extant literature has shown that compared with 
gain framing of incentives, loss framing increases persistence and performance (e.g., Armantier 
and Boly 2015; Fryer et al. 2012; Hannan, Hoffman, and Moser 2005; Hossain and List 2012). If 
I apply this logic to creative tasks that require cognitive persistence in exploration (e.g., Ederer 
and Manso 2013; Lucas and Nordgren 2015), it seems reasonable to adopt the notion that loss 
framing of financial incentives promotes creativity, because of the impact of loss framing on 
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persistence. It is not surprising that practitioners have been attracted to this idea (Baumgartner 
2013). 
 However, this seemingly intuitive argument becomes debatable when considering (1) the 
possible emotions that loss framing induces (e.g., Hossain and List 2012; Goldsmith and Dhar 
2013) and (2) the inconclusiveness of evidence about how such emotions affect creativity (e.g., 
Baas, De Dreu, and Nijstad 2008; De Dreu, Baas, and Nijstad 2008). Given that emotions greatly 
influence performance of creativity tasks by affecting the intense cognitive skills demanded by 
creative thinking (e.g., Ariely et al. 2009; Baas et al. 2008), it is surprising that the specific 
emotions induced by loss framing remain underexplored (Major 2011; McDermott 2004). 
Although authors have shown that monetary incentives produce positive emotions (e.g., Cooper 
et al. 2009; Gable and Harmon-Jones 2010), there is ambiguity about whether or how the 
punitive nature of loss framing elicits negative emotions. Clarity is needed, because past research 
has shown that negative emotions can promote or inhibit creativity, depending on their distinct 
characteristics (e.g., Baas et al. 2008; Lerner and Keltner 2001; Smith and Ellsworth 1985). 
Moreover, practitioners diverge on the question of whether loss framing helps or hurts creativity 
(Baumgartner 2013; Kubassek 2012). Therefore, though loss framing increases persistence, its 
effect on creative performance remains unclear, even though there are clear implications for the 
proper design of incentives that enhance creativity. 
I aim to fill this research gap by examining the separate causal chains of loss framing and 
creativity through persistence and emotions. Using a creativity task, I measure persistence 
according to how much time participants spent on the task (e.g., Armantier and Boly 2015; 
Goldsmith and Dhar 2013; Lucas and Nordgren 2015). I assess emotions via biometric measures 
that capture concurrent facial expressions. My primary purpose is to show the joint effects of 
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these two underlying mechanisms on creativity and shed light on how loss framing influences the 
design of incentives to enhance creativity. Creativity is often defined as the production of novel 
and useful ideas (e.g., Amabile 1996; Moreau and Dahl 2005; Sternberg and Lubart 1999); in 
line with recent literature, I focus solely on the novelty aspect of creativity (e.g., Erat and Gneezy 
2016; Galinsky et al. 2008; Lucas and Nordgren 2015). I also assess persistence and the overall 
production of ideas, to obtain a more comprehensive view of individual behaviors in a creativity 
task (Kachelmeier, Reichert, and Williamson 2008).  
My research contributes to extant literature in three ways. First, I specify the distinct 
effects of loss framing on novelty and the overall production of ideas. To date, though loss 
aversion has been linked to many behavioral anomalies (e.g., Hossain and List 2012; Thaler 
1980; Pope and Schweitzer 2011), its association with behaviors related to creativity is 
underexplored. I focus on this research gap and answer the call of Ederer and Manso (2013) to 
investigate effective compensation schemes to encourage innovation. I also make incremental 
contributions to prior literature that examines the effect of incentive schemes on the volume of 
creative outputs (Toubia 2006).  
Second, I extend knowledge of loss aversion by (1) identifying a boundary condition of 
the well-documented positive effect of loss framing on performance (e.g., Armantier and Boly 
2015; Fryer et al., 2012; Hannan et al. 2005; Hossain and List 2012) and (2) offering preliminary 
evidence to illustrate the emotional consequences of loss framing. The latter result takes a step 
toward addressing the underexplored relationship between framing and affective states (e.g., 
Kermer et al., 2006; Major 2011; McDermott 2004).  
Third, I explain why and how loss framing affects creativity by complementing 
incentive-compatible lab results with biometric data. To the best of my knowledge, this paper is 
among the first to use computerized facial expression analysis to investigate the underlying role 
of emotions in people’s incentivized behavior. By doing so, I not only respond to Loewenstein’s 
(2000) call to recognize the existence and significance of visceral factors (i.e., negative 
emotions) but also demonstrate the impacts of such factors on cognitive responses (e.g., 
creativity) via biometric measures.  
These results, in totality, offer an important and relevant but counterintuitive managerial 
implication: With regard to performance in the creativity domain, the conventional wisdom of 
using loss aversion as a way to increase creativity may be misguided. Although persistence may 
increase, creativity may not. This is because of an equally important finding that the negative 
emotion induced by the loss framing of incentives negates any gains in persistence. Thus, when 
implementing loss-framed or other punitively framed incentives, it is imperative to consider 
ways to mitigate negative emotions.  
THEORETICAL DEVELOPMENT 
Creativity 
Creativity is a complex, multifaceted concept (e.g., Torrance 1962; Moreau and Dahl 
2005; Toubia and Netzer 2017; William, Zimmerman, and Guildford 1950). A well-accepted 
definition refers to the production of ideas, insights, or solutions that are novel and useful (e.g., 
Amabile 1983; Moreau and Dahl 2005; Sternberg and Lubart 1999). The novelty dimension 
relates to how innovative and original a solution is, whereas the usefulness dimension relates to 
the effectiveness, practicality, and functionality of the solution (Moreau and Dahl 2005). Authors 
have argued that novelty—which emphasizes the originality and uniqueness of an idea—is the 
hallmark of creativity (Amabile 1996; Dahl and Moreau 2002; Moreau and Dahl 2005). In line 
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with this argument, recent research has focused on the novelty aspect of creativity (Erat and 
Gneezy 2016; Galinsky et al. 2008; Lucas and Nordgren 2015). I follow this recent stream of 
literature and use novelty-based performance as a proxy for creativity.  
I also capture the volume of outputs generated in a creativity task. Some authors have 
argued that the number of unique ideas generated indicates the fluency with which people engage 
in creative thinking (e.g., Baas et al. 2008; De Dreu et al. 2008). However, I do not use this 
measure to evaluate creativity, because when people are motivated, they likely work hard and 
produce many incrementally different ideas. Instead, I measure the volume of ideas as a proxy 
for the overall production of ideas rather than for creativity (Kachelmeier et al. 2008). 
Loss Framing 
Loss aversion describes a reference-dependent effect whereby people weigh information 
framed as losses more heavily, relative to information framed as gains (Kahneman and Tversky 
1979; Tversky and Kahenman 1991). Consistent with this notion, researchers have proposed that 
incentives should be presented as losses rather than gains (e.g., Fryer et al. 2012; Hossain and 
List 2012; Madhavan et al. 2012). Specifically, in a gain-framed, reward-based incentive 
scheme, people receive financial incentives if their performance meets a certain standard, but in a 
loss-framed, punishment-based incentive scheme, they receive tentative, economically 
equivalent financial incentives beforehand. If their performance fails to meet the standard, the 
financial incentives are deducted at the end. Because of loss aversion, economists assert that the 
loss framing increases performance. The evidence for this effect comes from a body of literature 
that identifies a positive effect of loss framing on performance, in areas such as worker 
productivity, teaching efficacy, and student performance (e.g., Armantier and Boly 2015; Fryer 
et al. 2012; Hong, Hossain, and List 2015; Hossain and List 2012; Levitt et al. 2016). 
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Loss Framing, Persistence, and Creativity 
The way in which loss framing affects creativity is currently underexplored. In this 
section, I present an argument for how loss framing affects performance (i.e., novelty and the 
overall production of ideas) through persistence. Robust prior literature shows that loss framing 
is a powerful tool for bolstering persistence; because people are loss averse, they are more 
persistent in avoiding losses than seeking gains. Hannan, Hoffman, and Moser (2005) were the 
first to show that incentives framed as losses induce greater effort than incentives framed as 
gains. Goldsmith and Dhar (2013) demonstrated that people who received loss-framed incentives 
persisted longer than those who received gain-framed incentives in an unsolvable anagram task. 
More recently, Armantier and Boly (2015) examined this theory with both a field experiment and 
a conventional lab experiment. Using participants from Canada and Burkina Faso across lab and 
field experiments, they found that respondents persisted significantly longer in an error-detecting 
task when they received loss-framed incentives than when they received gain-framed incentives 
or no incentives at all.  
By increasing persistence, loss framing may in turn affect creativity. Persistence, defined 
as “the act of continuing to invest effort towards a task or goal” (Lucas and Nordgren 2015, p. 
232), has been regarded as an important determinant of creativity. For example, brainstorming, a 
well-known tool for producing creativity, emphasizes the persistence of non-stop attempts to 
generate unique thoughts (Osborn 1953). Rather than being under the guidance of an a priori 
plan, the development of creative thinking may involve a trial-and-error process (Campbell 
1960; Nijstad and Strobe 2006). Thus, diligent efforts may increase the chance of producing 
novel ideas by increasing the number of attempts in a search for creative solutions. More 
recently, Lucas and Nordgren (2015) empirically demonstrated that persistence enhances both 
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overall production and creativity of ideas. The authors asked participants to generate as many 
original ideas as possible during a 10-minute period. After a short break, they were asked to 
spend another 10 minutes on the same task. The participants were able to generate not only more 
ideas but also more novel ideas after persisting in the second 10-minute session. Therefore, 
previous literature offers adequate evidence to support a positive link between persistence and 
creativity. 
 By integrating the aforementioned theories and evidence from diverse fields, I predict a 
positive relationship between loss framing and creativity. Specifically, in a creativity task, loss 
framing of financial incentives should induce greater persistence and produce more ideas than 
gain framing of economically equivalent incentives. I also predict that greater persistence (as a 
result of loss framing) will enhance the novelty of the ideas. That is, the harder people work, the 
more outputs they will produce and the more novel their ideas will be. Formally: 
H1: Through persistence, loss framing of incentives has a more positive effect on the (a) 
overall production and (b) novelty of ideas in a creativity task than gain framing 
of economically equivalent incentives.  
Loss Framing, Emotion, and Creativity 
Although I predict a positive effect of loss framing of incentives on creativity through 
persistence, I make an opposite prediction with regard to the effect of loss framing on emotions. 
Emotion, defined as subjective feelings directed toward a particular stimulus (e.g., Frijda 1993), 
can influence economic behavior (e.g., Loewenstein 2000) and cognitive performance related to 
creativity (e.g., Baas et al. 2008). The presence of financial incentives induces positive emotions 
(e.g., Cooper et al. 2009; Gable and Harmon-Jones 2010), but the framing of incentives as losses, 
rather than gains, sends a salient punitive signal and induces negative emotions (Card and Dahl 
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2011; Major 2011). Consistent with the robust documentation of the positive effect of loss 
framing on productivity across different types of tasks (e.g., spell check, assembly-line 
production, doing and teaching math problems) (Armantier and Boly 2015; Fryer et al. 2012; 
Hossain and List 2012; Levitt et al. 2016), I expect that negative emotions will not affect the 
quantity of outputs in a creativity task (i.e., loss aversion prevails in overall production of ideas). 
However, I expect that negative emotions induced by loss framing will affect the novelty 
of ideas in a creativity task. I further expect that the effect of loss framing on novelty will depend 
on the type of negative emotion. People may experience different negative emotions when 
anticipating something that might happen, versus when it has actually happened. In my research 
context, loss framing threatens a potential penalty and thus can elicit negative and uncertain 
emotions such as fear. Extant literature demonstrates that “emotions of the same valence differ 
on multiple appraisal dimensions” (Lerner and Keltner 2001, p. 147) and that certainty occupies 
an important dimension (e.g., Barsky, Kaplan, and Beal 2011; Lerner and Keltner 2000, 2001; 
Smith and Ellsworth 1985; Tiedens and Linton 2001). The certainty level describes the extent to 
which an emotion is caused by individuals’ expectations of what has happened and what will 
happen (e.g., Tiedens and Linton 2001). According to Smith and Ellsworth (1985), in the 
certainty dimension, emotions can be either high (e.g., anger, boredom, contempt, disgust, and 
happiness) or low (e.g., fear, sadness, frustration, hope, and surprise). Research has shown that 
feeling safe and relaxed facilitates willingness to explore novel alternatives (e.g., Bless et al. 
1990; Fiedler 1988). Following this logic, negative emotions with low certainty (e.g., fear), 
which reduce feelings of safety and relaxation, should make people less likely to explore. 
Therefore, loss framing should undermine the novelty of ideas produced in a creative activity 
through negative, uncertain emotions. Formally: 
 
11 
 
 
 
H2: Through negative emotions with low certainty, loss framing of incentives reduces the 
novelty of ideas produced in a creativity task. 
In this sense, H1 and H2 propose competing pathways for the direction of the effect of 
loss framing on creativity, making their joint effects on novelty, due to loss framing, 
theoretically ambiguous. One of the key contributions of my research is to test these competing 
predictions empirically. To do so, I use computer-based, automatic facial-coding technology, 
originally used in neuroscience and biosensor engineering for emotion analytics (iMotions, 2016) 
to uncover how loss framing affects novelty through emotion. To the best of my knowledge, this 
study is the first not only to link loss framing to negative emotions but also to generate these 
insights through physiological responses. Figure 1 and Figure 2 present the organizing 
framework, focusing on novelty (vs. overall production).  
 
Figure 1: Framework of the Positive Effect of Loss Framing on Overall Production 
 
 
 
 
 
 
 
 
 
 
Loss (vs. 
Gain) 
Framing 
     Persistence 
Overall 
Production 
H1a (+) 
Figure 2: Framework of the Competing Pathways on Novelty 
  
EMPIRICAL EVIDENCE 
I conducted three laboratory experiments to examine my hypotheses. In Experiment 1, I 
investigated the effect of incentive framing on persistence, novelty, and overall production of 
ideas (H1). In Experiments 2a and 2b, I demonstrated the robustness of my main findings using 
various creativity tasks, designs, and incentive instructions, while zooming in on novelty as the 
focal aspect of creativity and highlighting the contingency of financial incentives on novelty. In 
Experiment 3, I tested the effect of loss framing of incentives on creativity through persistence 
and negative emotions simultaneously, to investigate the consequence of their joint effects on 
novelty (H1b and H2).  
12 
Loss (vs. 
Gain) Framing 
Persistence 
Negative Emotions 
with Low Certainty 
Novelty 
H1b (+) 
 H2 (-) 
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Experiment 1 
The primary purpose of Experiment 1 was to test H1, which predicted that compared with 
gain framing of an incentive, loss framing of an incentive would be more likely to increase 
persistence and thus enhance novelty and overall production in a creativity task.  
Method 
Design. The experiment used a 2 (within-subject: baseline period, incentive period)  2 
(between-subjects incentive framing: loss, gain) mixed design. A total of 200 undergraduate 
students in a large southwestern U.S. university participated in the computer-based study in 
exchange for partial course credit. In the initial baseline (i.e., non-incentive) period, participants 
worked at their own pace on a set of three creativity problems. I provided them with detailed task 
instructions and a concrete example before they began their focal task (Appendix A). After they 
completed the first set of problems, I informed them they would be paid financial incentives for 
their performance on another set of similar creativity problems. The order of the two sets was 
counterbalanced. During the incentive period, I randomly assigned participants to either a loss-
framing condition or a gain-framing condition. In the baseline period, participants were not 
aware of the monetary reward they might receive in the incentive period. 
Task. I adapted the creativity problems for this experiment from the Alternative Use Test 
(AUT), which was designed and has been used widely to evaluate flexibility of thinking (e.g., 
Baas, De Dreu, and Nijstad 2008; Guildford et al. 1960). I asked participants to generate as many 
as six alternative uses for two sets of common objects. One set included a shoe, button, and key, 
and the other set included a wooden pencil, automobile tire, and eyeglasses. Each object 
represented a single creativity problem, and participants had three creativity problems to work on 
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during each period. The time that participants spent on each problem was automatically recorded 
without their awareness. 
  I adopted the instruction of incentive framing from Goldsmith and Dhar (2013). In the 
gain-framing condition, I informed participants that they would each receive $0.10 for every 
creative alternative use generated for an object. They were requested to generate six creative 
alternative uses for three objects, so the maximum reward each participant could receive was 
$1.80. In the loss-framing condition, I gave each participant $1.80 before they began the task and 
informed them that $0.10 would be taken back for each alternative use that was not creative 
(Appendix A).  
Novelty and Overall Production Assessment. To evaluate novelty, I assessed the 
cognitive flexibility in each of the uses generated in order, that is, the breadth of individual 
thoughts, measured by the number of categories for ideas generated (Baas et al. 2008). I used 
cognitive flexibility as a proxy for novelty, because a greater degree of flexibility often indicates 
a greater degree of novelty (De Dreu et al. 2008; Isen and Daubman 1984; Rietzschel, De Dreu, 
and Nijstad 2007). A participant who lists the use of shoes as three variations of a weapon (e.g., 
kill a bug, hit a mouse, and fight an enemy) shows less cognitive flexibility and thus novelty in 
ideas than another who lists their use as a weapon (e.g., kill a bug), a container (e.g., flowerpot), 
and a home accessory (e.g., door stopper).  
A graduate research assistant blind to my research purpose counted the number of 
categories of alternative uses generated by participants as a measure of the novelty of the uses 
generated. The research assistant also counted the total number of alternative uses generated by 
participants as an indicator of the overall production of their performance. This measure is 
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similar to those used in literature demonstrating the effect of loss framing on performance in 
routine tasks.  
Results 
Persistence. Following the methodology of previous literature (e.g., De Dreu et al. 2008), 
I log-transformed participants’ average time spent on each creativity problem as the dependent 
variable for persistence (the reported means are log-transformed). I conducted a 2 (period: 
baseline vs. incentive)  2 (framing: loss vs. gain) mixed analysis of variance (ANOVA) with 
repeated measures for the period.2 The analysis revealed a main effect of period (F(1, 198) = 
151.87, p < .001), suggesting that participants were more persistent during the incentive period 
(Mincentive = 4.67) than during the baseline period (Mbaseline = 4.23). The main effect of period was 
qualified by a significant interaction effect between framing and period (F(1, 198) = 37.37, p < 
.001). A simple contrast revealed that participants in both loss- and gain-framing conditions 
persisted longer with the incentive than without (Mbaseline_loss = 4.18, Mincentive_loss = 4.84, , F(1, 
198) = 175.50, p < .001; Mbaseline_gain = 4.28, Mincentive_gain = 4.50, F(1, 198) = 18.75, p < .001). 
Examining the significant interaction effect the other way, results indicated that though 
participants who were assigned to the loss-framing (vs. gain-framing) condition did not persist 
longer during the base line period (Mbaseline_loss = 4.18, Mbaseline_gain = 4.28, F(1, 198) = 3.85, p > 
.05), loss framing had a significant effect on participants’ persistence during the incentive period 
compared with gain framing (Mincentive_loss = 4.84, Mincentive_gain = 4.50, F(1, 198) = 44.80, p < 
.001). Figure 3 depicts these findings. 
 
                                                 
2 For all the analyses reported herein, I include the counterbalanced order of tasks as a factor but do not find any 
interaction effects between order and the other independent variables. Thus, for parsimony, I report the results 
without adding order as an independent variable.  
 
16 
 
 
 
 
Overall Production. The volume of outputs produced by participants represents overall 
production. Using participants’ average number of alternative uses generated for each set of 
creative problems, a 2 (period: baseline vs. incentive)  2 (framing: loss vs. gain) mixed 
ANOVA with repeated measures for period revealed a main effect of period (F(1, 198) = 27.62, 
p < .001), suggesting that participants exhibit greater overall production during the incentive 
period (Mincentive = 4.36) than during the baseline period (Mbaseline = 3.81). The main effect of 
period was qualified by a significant interaction effect between framing and period (F(1, 198) = 
3.67, p = .057).A simple contrast suggested that participants produced more responses after 
receiving the loss framing of incentives (Mbaseline_loss = 3.80, Mincentive_loss = 4.54, F(1, 198) = 
26.60, p < .001) or the gain framing of incentives (Mbaseline_gain = 3.82, Mincentive_gain = 4.16, F(1, 
198) = 6.27, p < .01). Examining the significant interaction effect the other way, a planned 
contrast revealed that though participants who were assigned to the loss-framing (vs. gain-
framing) condition did not exhibit higher overall production during the baseline period 
(Mbaseline_loss = 3.80, Mbaseline_gain = 3.82, F < 1), loss framing had a significant effect on 
participants’ overall production during the incentive period compared with gain framing 
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(Mincentive_loss = 4.54, Mincentive_gain = 4.16, F(1, 198) = 6.76, p = .01). Figure 4 illustrates these 
results.  
To investigate the mechanisms underlying the effect of loss framing on overall 
production, I used the differences in persistence and overall production between the baseline and 
incentive periods as the mediator and dependent variable, respectively. A bootstrapping method 
(Hayes 2012, Model 4) showed that (1) loss framing positively predicted the difference in 
persistence (a = .43, t = 6.11, p < .001), (2) the difference in persistence positively predicted the 
difference in overall production (b = 1.85, t = 11.49, p < .001), and thus (3) persistence positively 
mediated the effect of loss framing on the overall production of ideas (a*b = .80, 95% 
confidence interval [CI] = .4832 ~ 1.1453 for the indirect path).  
 
 
 
Novelty. A 2 (period: baseline vs. incentive)  2 (framing: loss vs. gain) mixed ANOVA 
with repeated measures for the period revealed a main effect of period (F(1, 198) = 21.93, p < 
.001), indicating that participants were more novel (i.e., generated ideas from more categories) 
during the incentive period (Mincentive = 2.41) than during the baseline period (Mbaseline = 2.11). 
This result is consistent with previous findings that demonstrate a positive relationship between 
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financial incentives and creativity (e.g., Byron and Khazanchi 2012; Ederer and Manso 2013; 
Mehta et al. 2017; Toubia 2006). However, there was no interaction effect between period and 
framing (F < 1), suggesting that the loss framing of incentives did not increase the average 
novelty of ideas relative to the gain framing of incentives. Figure 5 reveals these findings. 
 
 
Although there was no significant effect of loss framing on creativity, I conducted a 
mediation analysis using the bootstrapping methodology. According to Zhao et al. (2010, p. 
199), “there need not be a significant zero-order [main] effect … to establish mediation.” A 
bootstrapping analysis revealed that loss framing increased persistence (a = .43, t = 6.11, p < 
.001), persistence increased creativity (b = .73, t = 6.26, p < .001), and thus persistence positively 
mediated the loss-framed incentives on novelty (a*b = .31, 95% [CI] = .1890 ~ .4846 for the 
indirect path). 
Discussion 
The results of Experiment 1 provided evidence to support H1. Specifically, compared 
with gain framing, loss framing was more likely to increase persistence; this increase led to 
higher overall production of ideas. Therefore, I replicated the findings of existing literature that 
demonstrate a loss aversion effect on persistence and overall production (e.g., Armantier and 
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Boly 2015; Goldsmith and Dhar 2013; Hossain and List 2012) and a positive effect of incentives 
on creativity (e.g., Eisenberg and Selbst 1994; Ederer and Manso 2013; Mehta et al. 2017; 
Toubia 2006). My findings also take a step forward understanding how incentives can be 
designed to enhance the volume of ideas produced in a creativity task. More precisely, while 
prior literature demonstrates the effect of incentive on the overall production of ideas generated 
in a group work setting (Toubia 2006), I add insights to this domain by zooming in at the 
individual level. 
 Although loss framing increases persistence, relative to gain framing, which then 
increases novelty, novelty is not enhanced by loss framing. This null effect is consistent with my 
argument that the positive effect of persistence induced by loss framing on novelty can be 
diminished by a countervailing effect of negative emotions caused by loss framing, a hypothesis 
that I test in Experiment 3. Before doing so though, I first provide converging evidence for this 
novel null effect, to demonstrate the robustness of my previous finding in a different setting. 
Accordingly, I made several adjustments for my next experiment.  
In both Experiments 2a and 2b, I used a different creativity task, known as the creative 
product label generation task (Galinsky et al. 2008; Rubin, Stoltzfus, and Wall 1991), in which I 
asked participants to generate novel labels for existing products. It is different from the task in 
Experiment 1 in two main ways. First, this task arguably is more relevant to a business and 
marketing context than the AUT in Experiment 1. Second, the measure of novelty is relatively 
more subjective; raters measured novelty with a 3-item scale (i.e., novelty, innovativeness, and 
originality) (Moreau and Dahl 2005) that has been widely used in previous literature (e.g., 
Burroughs et al. 2010; Mehta and Zhu 2016; Mehta, Zhu, and Cheema 2012). (In Experiment 1, I 
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simply counted the number of categories of uses.) Such a subjective assessment of creativity is in 
line with the methodology used by Erat and Gneezy (2016).  
Furthermore, I made two major changes to test the robustness of my findings. In 
Experiment 2a, I emphasized the contingency between reward and high performance, a factor 
shown to be critical to promote creativity. Drawing on past literature (e.g., Eisenberger and 
Rhoades 2001), I explained the standard for high performance to strengthen the contingency of 
financial incentives on novelty. In Experiment 2b, I controlled for task demand on the overall 
production of ideas, to encourage participants to focus solely on the novelty of their ideas.  
Experiment 2a 
Method 
Design. Experiment 2a was a between-subjects design that included a loss-framing 
condition and a gain-framing condition. A total of 150 undergraduate students in a large 
southwestern U.S. university participated in the computer-based study in exchange for partial 
course credit. I obtained a total of 150 data points; 1 participant misunderstood the task 
instruction and provided responses unrelated to label generation (i.e., generation of a visual logo 
for the products), so I removed this data point. 
Task. The creativity task was a product-label generation task (Galinsky et al. 2008; Rubin 
et al. 1991). I asked participants to imagine they worked for a marketing firm tasked with the 
responsibility of generating novel labels for products. I allowed participants to generate as many 
labels as they wished for a pasta product and a pain reliever product. I told participants in the 
gain-framing condition that they would each receive $1.00 ($2.00 in total) per product category 
if their best label was deemed to be more creative than 70% of labels generated by other 
participants. In contrast, in the loss-framing condition, I gave participants $2.00 ($1.00 for each 
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product category) at the beginning of the task. However, I told them that they could not keep this 
reward if they failed to generate a label that was deemed to be more creative than 70% of the 
labels generated by others for each product category. This “better than 70%” instruction was 
intended to direct participants’ efforts to maximize the novelty of their ideas. Compared with 
participants who produced multiple incrementally novel ideas, those who generated a single but 
very novel idea were more likely to receive the financial incentive. I was specific in my standard 
for creative performance; that is, I informed participants that a creative label should be different 
from popular labels in the market, which I identified for participants. I paid incentive amounts at 
the end of the session (see Appendix B for details).  
Novelty and Overall Production Assessment. I recruited judges from Amazon’s 
Mechanical Turk (MTurk) to use the aforementioned 3-item scale to evaluate participants’ 
novelty (Moreau and Dahl 2005). A total of 195 participants from MTurk rated 642 labels 
generated by participants in the lab, with no overlap between the two groups of participants. On 
average, each MTurk rater evaluated 40 labels, and each label was rated by 12 raters. There were 
two measures of novelty: (1) the average novelty score of the labels generated by participants 
and (2) the maximum novelty score of the labels for each participant. My results hold for both 
measures; I focus on the first. I also evaluated the overall production of labels using two 
variables: (1) the sum of the novelty scores of all labels created by each participant and (2) the 
raw number of labels generated. Again, the results hold for both measures, and I focus on the 
first measure. 
Results 
Persistence. Consistent with Experiment 1, I used the log-transformed average time spent 
on each label as a measure of persistence in Experiment 2a. A one-way ANOVA revealed that 
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participants in the loss-framing condition persisted longer than those in the gain-framing 
condition (Mloss = 4.93, n = 87; Mgain = 4.68, n = 62; F(1, 147) = 8.17, p < .01).  
Overall Production. I used the sum of creativity scores for all labels generated by each 
participant in a one-way ANOVA to indicate that compared with gain framing, loss framing 
increased overall production (Mloss = 18.75; Mgain = 15.82; F(1, 147) = 4.12, p < .05). This 
positive effect of loss framing on overall production replicates the findings in previous research 
and my findings in Experiment 1 with regard to loss aversion. A bootstrapping method (Hayes 
2012, Model 4) showed that loss framing increased persistence (a = .2633, t = 2.76, p < .01), that 
persistence in turn increased overall production (b = 6.93, t = 6.04, p < .001), and that persistence 
positively mediated the effect of loss-framed incentives on overall production (a*b = 1.78, 95% 
[CI] = .5354 ~ 3.3217 for the indirect path).  
Novelty. A one-way ANOVA on the 3-item novelty measure (alpha = .96) revealed that 
the average novelty of the labels generated by participants did not differ between loss- and gain-
framing conditions (Mloss = 4.14, Mgain = 4.08; F < 1). A similar null effect was observed when I 
focused on each participant’s top novelty score (Mloss = 4.85; Mgain = 4.86; F < 1).  
 A bootstrapping procedure (Hayes 2012, Model 4) revealed that loss framing increased 
persistence (a = .26, t = 2.76, p < .01), that persistence in turn increased novelty (b = .25, t = 
3.27, p < .001), and that persistence positively mediated the effect of loss-framed incentives on 
novelty (a*b = .06, 95% [CI] = .0302 ~ .1492 for the indirect path).  
Experiment 2b 
Method 
Design. Experiment 2b was a between-subjects design with three conditions: a baseline 
condition with no incentive; a loss-framing, incentivized condition; and a gain-framing, 
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incentivized condition. A total of 246 undergraduate students in a large southwestern U.S. 
university participated in the computer-based study in exchange for partial course credit. I 
excluded from the analysis two participants who took the survey but did not provide any 
responses. 
Task. I used the same product-label generation task for the same products (i.e., pasta and 
pain reliever), with two differences: (1) To focus on the null effect on novelty, I controlled for 
the overall production of labels by asking all participants to only generate three labels, which 
was a task that the majority (> 90%) of participants could accomplish in pretests; and (2) I 
changed the reward to $0.25 per label, so that the maximum financial incentives participants 
could obtain stayed about the same (i.e., 0 ~ $1.50, compared to $0 ~ $2 in Experiment 2a). I 
measured persistence, overall production, and novelty in the same ways as Experiment 2a. 
Novelty Assessment. I recruited 826 participants from Amazon’s MTurk to rate the 
innovativeness, novelty, and originality (on a 7-point scale, with a higher score indicating a more 
creative response) of labels generated by the lab participants (Moreau and Dahl 2005). On 
average, each MTurk judge evaluated 38 labels, and each label was rated by 15 judges. The 
average creativity score of the labels generated by participants served as a measure of their 
creative performance. I also counted the raw number of labels produced by participants.  
Results 
Persistence. I again log-transformed time spent to measure persistence. A one-way 
ANOVA indicated a main effect of incentive (Mincentive = 3.94; Mbaseline = 3.41; F(1, 245) = 70.08, 
p < .001). A post-hoc analysis suggested that participants in the loss-framing condition (Mloss = 
4.07) persisted longer than those in the gain-framing condition (Mgain = 3.86) or the baseline 
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condition (p = .01, p < .001, respectively). Also, participants in the gain-framing condition 
persisted longer than those in the baseline condition (p < .001). 
Overall Production. Not surprisingly, given that I limited the number of labels created to 
just three in the instructions (an easily achievable number for most, if not all, of the participants), 
there was no statistical difference between the conditions on overall production (F < 1).  
Novelty. I used the average creativity score of the generated product labels, computed 
from the aforementioned 3-item scale (alpha = .96), as a proxy for creative performance. With 
regard to the creativity between incentive conditions and the baseline condition, a one-way 
ANOVA revealed a significant main effect, such that incentives enhanced participants’ novelty 
(Mincentive = 4.11) compared with the baseline condition (Mbaseline = 3.92; F(1, 242) = 8.73, p < 
.01). A post-hoc test suggested that both loss framing (Mloss = 4.13) and gain framing (Mgain = 
4.10) enhanced novelty compared with the baseline condition (p = .011, p = .018, respectively). 
However, participants from the two incentive conditions did not differ in novelty (p = .71).  
By collapsing both framing conditions, I found that incentives enhanced creativity 
through persistence (a = .54, t = 8.71, p < .001; b = .26, t = 4.18, p < .001; a*b = .1406 with 95% 
[CI] = .0741 ~ .2270). More pertinent to my purpose, persistence mediated the effect of loss 
framing on novelty. A bootstrapping analysis revealed that loss framing increased persistence (a 
= .20, t = 2.19, p = .03), that persistence in turn increased creativity (b =.18, t = 2.24, p = .03), 
and that persistence positively mediated the effect of loss-framed incentives on novelty (a*b = 
.04, 95% CI = .0041 ~ .0989 for the indirect path). 
Discussion of Experiments 2a and 2b 
Although Experiments 2a and 2b differed from Experiment 1 in multiple dimensions (i.e., 
creativity task, novelty assessment, incentive instructions, and experimental design), they 
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replicated its findings, which gave me confidence in the results. First, the presence of financial 
incentives increased both overall production and novelty of ideas in a creativity task through 
persistence. Second, loss framing increased the overall production of ideas through persistence 
(H1). Third, even though loss framing increases novelty through persistence (as the mediation 
results show), novelty in the loss-framing condition was not higher than in the gain-framing 
condition. The last result was robust even when I controlled for overall production to focus on 
the novelty aspect of creativity and even when I highlighted, as part of the experimental 
instructions, the contingency of financial incentives on novelty, in an effort to direct the 
participants’ efforts toward maximizing creativity. Together, these findings provide a strong 
motivation to examine the hypothesized countervailing effect of negative emotions induced by 
loss framing. This is what I sought to do in Experiment 3, using biometric data to capture 
participants’ emotions. Thus I identify the two competing causal effects that are initiated by loss 
framing but that affect novelty through different pathways, namely, persistence and negative 
emotions (H2).  
Experiment 3 
Biometric Feedback Analysis. In this experiment, I analyzed facial expressions, that is, 
the movement of numerous muscles supplied by the facial nerves, to assess negative emotions. I 
did so with a computer-based, facial-expression-analysis engine (iMotions 6.1) that uses a 
computerized automatic facial action coding system (FACS) (Ekman,Friesen and Hager, 1978; 
Ekman and Rosenberg 1997) to link a detected facial expression with an associated emotion. The 
FACS system deconstructs a facial expression to link the movement of certain facial muscle 
groups with specific emotions. Using FACS, I was able to detect seven basic emotions that have 
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been demonstrated to be universal (Ekman 1992a; Ekman 1992b; Collet et al. 1997; 
Sprengelmeyer et al. 1998): joy, surprise, anger, fear, sadness, disgust, and contempt.  
For each frame of facial expressions detected by the high-definition camera, the facial 
expression analysis engine automatically calculates an evidence score for each of the seven basic 
emotions. An evidence score presents the likelihood of an observed expression to represent a 
certain emotion compared with the neutral state: A higher positive (negative) score indicates 
stronger (weaker) evidence for the presence of an emotion. The evidence score is denoted in a 
logarithmic base of 10. Therefore, an evidence score of 1 for the emotion “fear” indicates that the 
observed expression is 10 times more likely to be identified as “fear” than a neutral emotional 
state.  
Loss Framing, Negative Emotions, and Creativity. With my objective to use biometric 
feedback to investigate the effect of loss framing on novelty through negative emotions that are 
low in certainty (H2), I first separated the five negative emotions into two groups that differ in 
their levels of certainty. Consistent with the categorization of emotions in prior literature, I 
categorized fear and sadness into the group of negative emotions with low certainty and 
categorized anger, contempt, and disgust into the group of negative emotions with high certainty 
(e.g., Barsky et al. 2001; Lerner and Keltner 2000, 2001; Smith and Ellsworth 1985; Tiedens and 
Linton 2001). Because loss aversion in my context should generate negative emotions for 
something that might happen (vs. something that actually happened), my hypothesis is that loss 
framing is  more likely than gain framing to reduce novelty by eliciting stronger negative 
emotions with low certainty (H2). In comparison, I expect no effect of framing on negative 
emotions with high certainty. Although I did not expect or theorize any differences in positive 
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emotions for my research context, I observe and analyze the effect of incentive loss framing on 
positive emotions, to rule it out as a possible rival explanation. 
Method 
Design. I carried out Experiment 3 with each participant individually, because of 
equipment and operating personnel limitations. As in Experiment 1, Experiment 3 was a 2 
(within-subject: baseline period, incentive period)  2 (between-subjects: loss framing, gain 
framing) mixed design. A total of 120 undergraduate students in a large southwestern U.S. 
university participated in the computer-based study in exchange for partial course credit. 
Unfortunately, the data for one participant was corrupted by a computer error, so the final 
number of data points was 119. 
Task. I used the same product-label generation task. Participants completed two product-
label generation tasks during a baseline non-incentive period and then during an incentive period 
with either a loss-framed or a gain-framed incentive.3 As in Experiment 1, during the baseline 
period, I did not inform participants about the financial reward they might receive later in the 
incentive period. I used the task instructions from Experiment 2b in Experiment 3, asking 
participants to generate three labels for each product.  
Biometric Feedback Collection. I adopted the following procedures when collecting 
biometric feedback from participants: Upon participants’ arrival in the lab, I gave them a consent 
form that informed them that their facial expressions would be captured by a video camera to 
understand how they processed information. Next, I instructed them to sit in front of a computer 
equipped with the facial expression analysis engine. To obtain quality biometric data, I told 
                                                 
3 The order of the two products was counterbalanced. It did not affect the main results and thus is not discussed 
further. 
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participants to sit comfortably within the camera frame and look toward the computer screen 
throughout the session. Before they began the creativity tasks, I asked them to look at a static, 
gray slide for 10 seconds, which calibrated the facial expression analysis engine for an 
individual-level “neutral” expression state. I later used this neutral expression to control for the 
relative changes of participants’ emotional states.4 Following this calibration, participants 
generated creative labels for two products, first in a baseline non-incentive period and then in an 
incentive period.  
Novelty Assessment. As in Experiments 2a and 2b, I recruited judges from MTurk to use 
the 3-item scale to evaluate lab participants’ novelty (Moreau and Dahl 2005). I recruited a total 
of 284 online judges to rate 615 labels generated by lab participants. On average, each label was 
rated by 11 judges.  
Results 
Persistence. Again, I used the log-transformed average time spent on each label 
generated to assess persistence. A 2 (periods: baseline vs. incentive)  2 (framing: loss vs. gain) 
mixed ANOVA with repeated measures for the periods revealed a main effect of periods 
(Mbaseline = 3.84, Mincentive = 4.02; F(1, 117) = 21.84, p < .001). The main effect of period was 
qualified by a significant interaction effect between framing and period (F(1, 117) = 5.32, p = 
.02). A simple contrast suggested that participants persisted longer in the creativity task after 
receiving loss-framed incentives than without the incentive (Mbaseline_loss = 3.92, Mincentive_loss = 
4.18, F(1, 117) = 24.53, p < .001). The difference in persistence for participants before and after 
they received the gain-framed incentives was marginally significant (Mbaseline_gain = 3.77, 
                                                 
4 People might differ in their neutral face expressions, which is an issue that might result in a misestimation of their 
actual emotions. For example, some people are naturally predisposed to smile in their neutral expression, while 
others may be naturally predisposed to frown. Without controlling for this difference, the neutral emotions of these 
two different participants might be interpreted as joy and sadness, respectively (iMotions Guide, 2016).  
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Mincentive_gain = 3.86, F(1, 117) = 2.78, p = .1). Examining the significant interaction effect the 
other way, results indicated that though participants who received loss-framed incentives were 
marginally more persistent on the creativity task during the base line period ((Mbaseline_loss = 3.92, 
Mbaseline_gain = 3.77, F(1, 117) = 3.34, p = .07), loss framing had a significant effect on 
participants’ persistence during the incentive period compared with gain framing incentives 
(Mincentive_loss = 4.18, Mincentive_gain = 3.86, F(1, 117) = 14.00, p < .001). 
Novelty. As in Experiment 2, the 3-item novelty measure (alpha = .97) of the product 
labels was used to assess novelty. A 2 (period: baseline vs. incentive)  2 (framing: loss vs. gain) 
mixed ANOVA with repeated measures on the period revealed a main effect of period (F(1, 117) 
= 49.75, p < .001), indicating that the labels the participants proposed were more novel during 
the incentive period (Mincentive = 4.15) than during the baseline period (Mbaseline = 3.63). However, 
there was no significant interaction effect between period and framing (F < 1), suggesting that 
participants in the loss-framing condition did not generate labels that were more novel than those 
in the gain-framing condition. 
Negative Emotions. Next, I investigated the effect of loss framing on negative emotions 
with low certainty (NELC). I log-transformed the sum of evidence frames for fear and sadness 
(i.e., two of five negative emotions that I categorized to be of low certainty) within each period, 
such that combination provided a measure of NELC. A 2 (period: baseline vs. incentive)  2 
(framing: loss vs. gain) mixed ANOVA on NELC revealed a marginally significant interaction 
effect between period and framing (F(1, 117) = 2.91, p < .1). Two simple contrasts revealed that 
participants experienced stronger NELC in the incentive period than in the baseline period in the 
loss-framing condition (Mbaseline_loss = 3.90 vs. Mincentive_loss = 4.42, F(1, 117) = 12.44, p < .001). 
However, and critically, this was not the case in the gain-framing condition (Mbaseline_gain = 3.88 
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vs. Mincentive_gain = 4.04, F(1, 117) = 1.20, p > .2). Examining the  interaction effect the other way, 
results indicated that though participants assigned to the loss-framing (vs. gain-framing) 
condition did not differ in their NELC in the baseline period (Mbaseline_gain = 3.88, Mbaseline_loss = 
3.90, F < 1), loss framing had a significant effect on participants’ NELC during the incentive 
period compared with gain framing (Mincentive_gain = 4.04, Mincentive_loss = 4.42, F(1, 117) = 6.36, p 
< .05). Thus, loss framing resulted in a higher NELC than gain framing. Figure 6 presents this 
result. In addition, loss framing did not affect negative emotions with high certainty or positive 
emotions (all p-values > .1) differently than gain framing. 
 
 
Mediation Analyses. To investigate the hypothesized competing mechanisms of 
persistence and negative emotions for the effect of loss framing on creativity, I used the 
difference in persistence between the baseline period and the incentive period as one mediator, 
then computed the difference of log-transformed evidence frames of NELC between the two 
periods as another mediator. To control for the possible effects of other emotions (i.e., joy, 
surprise, anger, contempt, and disgust), I also log-transformed the difference of evidence frames 
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of these emotions between two periods and used them as covariates in the mediation model. The 
results were qualitatively similar without controlling for these covariates. 
A mediation analysis (Hayes 2012, Model 4) showed two competing mediations that 
simultaneously affected creativity but in opposite directions. As Figure 7 shows, loss-framed 
incentives enhanced persistence (a = .2112, t = 3.13, p < .01), which in turn promoted creativity 
(b = .3572, t = 1.70, p < .1), producing a positive mediation effect (a*b = .0754, 95% CI = .0022 
~ .2138). At the same time, loss framing generated more negative emotions with low certainty (a 
= .4248, t = 2.14, p = .03), which inhibited creativity (b = -.1436, t = -2.00, p < .05) and 
produced a competing, negative mediation process (a*b = -.0609, 95% CI = -.2186 ~ -.0011). 
Figure 7: Mediation Analysis of the Effect of Incentive Framing on Novelty 
 
Discussion 
With Experiment 3, I have demonstrated the competing mediation effects that produce 
the null effect of loss framing on novelty. Although participants in the loss-framing (vs. gain-
framing) condition persisted longer, which increased their novelty, the potential penalty 
associated with loss framing also increased participants’ NELC, which then undermined 
creativity. My collective analysis reveals that these two competing effects work against each 
other simultaneously to produce a null effect of loss framing on novelty. Overall, by augmenting 
my analysis with measures of emotions via biometric feedback, my work helps shed light on 
some inconclusive evidence from the fields of behavioral economics and psychology regarding 
how loss framing affects creativity. 
Robustness Check across All Experiments 
As a further robustness check, I collapsed the data across all studies (McShane and 
Bockenholt 2017) and found consistent results with much larger sample sizes. When compared 
with the gain framing of incentives, the loss framing of incentives enhanced persistence (b = .29, 
95% CI = .21 ~ .37, n = 606) and the overall production of ideas (b = .44, 95% CI = .09 ~ .79, n 
= 304) but did not promote the novelty of ideas (b = .08, 95% CI = -.01 ~ .17, n = 606).  
GENERAL DISCUSSION 
Given the importance of understanding how incentive schemes can be used to promote 
creativity, and that loss framing is a popular way of increasing persistence across many tasks, my 
research focuses on the effect of loss framing on creativity. Although a substantial amount of 
research has shown that framing incentives as losses can enhance performance through 
persistence, I demonstrate, across multiple experiments, that though loss framing increases the 
overall production of ideas, its effect on the novelty of ideas is not significant relative to that of 
gain framing. I rule out several alternative explanations for this null effect, including type of 
creativity task and performance assessment, lack of focus on novelty (vs. production of ideas), 
and ambiguity in the contingency of financial incentives on novelty. To understand this robust 
null effect, I seek to uncover competing mediation effects via persistence and negative emotions. 
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Using biometric feedback of facial expressions as a measure of negative emotions, I show that 
persistence does not necessarily promote creativity because of the countervailing effect of NELC 
(e.g., fear and sadness) on creativity, brought about by loss framing.  
 Contributions to Literature 
My paper contributes to extant literature in three ways. First, it replicates the broad 
finding that creative performance can be effectively enhanced with financial incentives (e.g., 
Burroughs et al. 2010; Ederer and Manso 2013), but it also digs deeper by providing evidence of 
how and why this happens. My findings concerning the enhancement of overall production of 
ideas generated in the individual setting add contributions to the extant literature that 
demonstrates such an effect at the group level (Toubia 2006). Second, by providing empirical 
evidence of the relationship between loss framing and creativity, it offers a theoretically 
meaningful boundary condition to the well-documented effect of loss aversion on performance in 
arguably routine tasks (Armantier and Boly 2015; Fryer et al. 2012; Hossain and List 2012). My 
findings may provide a conciliatory path across the hitherto mixed conclusions in behavioral 
economics and psychology research with regard to the effect of loss framing on creativity (e.g., 
Armantier and Boly 2015; Baas et al. 2008; De Dreu et al. 2008; Hossain and List 2012; Lucas 
and Nordgren 2015). By measuring persistence and using biometric measures of facial 
expressions to examine the effect of loss framing, I empirically demonstrate that the theoretical 
basis for both disciplines can be simultaneously valid; they operate in opposing directions, which 
results in a null effect of loss framing on creativity.  
Third, to the best of my knowledge, this study is among the first to examine the 
underlying mechanism of economic behavior using facial expression analysis. The use of 
advanced biofeedback analysis measures strengthens the validity of my arguments and provides 
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a promising tool for further research into incentives, their framing, and emotions. My approach 
provides a modest first step toward meeting the call of Loewenstein (2000) to explore the 
existence and significance of visceral factors in understanding economic behavior. Specifically, 
my research showcases the existence of certain emotions because of loss framing and the 
explanatory power of these emotions with regard to creative performance. 
Managerial Implications  
My research has several practical implications for managers. First, I urge managers to 
continue to use financial incentives to promote creative behavior, given that my findings echo 
previous findings that financial incentives increase both novelty and overall production of ideas. 
However managers should be cautious about how financial incentives are structured; it might be 
misleading to design incentive schemes with the sole objective of maximizing measurable effort 
for creativity tasks that involve creativity. This insight deviates from the “no pain, no gain” 
conventional wisdom that encourages hard work at all costs, given that negative emotions can be 
detrimental to creative performance. Perhaps, a new insight here would be “know pain, no gain” 
when it comes to creativity performance. At the same time, my findings suggest that loss-framed 
incentives are still appropriate when managers need incremental innovations that require a large 
quantity of ideas. Finally, my findings suggest that building a positive environment—
specifically, minimizing fear and sadness—can be critical to the promotion of creativity in the 
workplace.  
Research Extension  
 Looking forward, my current research can be extended in several ways. A next step could 
be to identify possible moderators of loss framing on creativity, because the identification of 
variables that mitigate negative emotions may be a way to enhance creativity while leveraging 
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the effect that loss framing has on persistence. Another possible moderator is the type of 
incentive. In my work, I focus solely on financial incentives, given their popularity and ubiquity; 
it would be interesting to examine the effect of loss aversion on social- and time-related 
incentives. Finally, expansion of the unit of analysis from an individual creativity task to a group 
creativity task might have interesting implications for loss framing on creativity. I hope to break 
creative ground in these future areas of research. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CHAPTER III 
THE EFFECT OF POWER DISTANCE BELIEF ON CREATIVITY 
The biggest threat to innovation is internal politics and an organizational culture which doesn’t 
accept failure, doesn’t accept ideas from outside, and/or cannot change. 
- 2016 Gartner Financial Services Innovation Survey
INTRODUCTION 
Culture influences creativity. According to a financial service innovation survey 
conducted by Gartner, culture is considered the heart of organizational innovation (Forbes 2017). 
Firms, such as McKinsey & Company, have spent tremendous resources to understand and 
create a culture that encourage the embrace of creativity (Ishak 2017). At the intergovernmental 
level, the United Nations Educational, Scientific and Cultural Organization (UNESCO) held a 
proceeding in 2013 to discuss how to breed creativity from a cultural perspective (UNESCO 
2013). Likewise, academics also echo the importance of culture in promoting innovation (e.g., 
Anderson et al. 2004; Herbig and Jacobs 1998; Morris and Leung 2010; Shane 1992, 1993; 
Wallace 1970). In this stream of research, a key dimension of culture, power distance belief 
(PDB), has received considerable attention from researchers (e.g., Anderson et al. 2004; Shane, 
Venkataraman, and Macmillan 1995; Westwood and Low 2003; Yuan and Zhou 2015).  
PDB refers to the degree that people in a society expect and accept power disparity 
(Hofestede 1984, 2001). PDB is believed to be influential on creativity for its salience and 
relevance in a workplace (Erez and Nouri 2010; Herbig and Jacobs 1998; Shane 1992; Yuan and 
Zhou 2015). Specifically, most working environment involves rules and concepts about 
conformity, obedience, and hierarchy, elements that are related to power distance. Regardless of 
a person’s culture origin, having these concepts, even momentarily in mind, would qualify this 
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individual to learn and experience the association between PDB and its corresponding thoughts 
(Zhang, Winterich, and Mittal 2010). Prior research found that high-PDB culture undermines 
creativity when comparing with low-PDB cultures because the environment of the former is less 
efficient to communicate and integrate idea than that of the latter (e.g., Erez and Nouri 2010; 
Herbig and Jacobs 1998; Shane 1992, 1993; Yuan and Zhou 2015).  
However, this stream of research demands further investigation for a few reasons. First, 
prior literature on PDB and creativity mainly focused variances on firm level and country level, 
so the effect of PDB on individual creativity is yet to be examined. More importantly, the 
underlying mechanism through which PDB affects individual creativity remains ambiguous. In 
other words, extant literature does not have sufficient evidence to reveal how and why PDB 
affects a person’s creative thinking. Second, since early research in the domain did not examine 
the effect of PDB on different forms of creativity, a boundary condition to the well-accepted 
negative relation between PDB and creativity is unclear.  
The current research aims to fill these research gaps by addressing how and why power 
distance belief affects creativity on an individual level and what is a boundary condition to this 
effect. I propose that high (vs. low) PDB undermines creativity by enhancing the concept of self-
control. My rationale is that PDB is found to be positively associated with self-control (Zhang, 
Winterich, and Mittal 2010), which can inhibit divergent thinking that is believed to promote 
creativity (Radel et al. 2015). Thus, a chronicle or situational primed high-PDB would activate 
the knowledge of self-control which in turn decreases creativity. Moreover, I postulate that the 
negative effect of PDB on creativity should be limited to creativity activities that are mainly 
relied on divergent thinking. This argument is based on the finding that self-control does not 
impede analytic structured information search and would increase the speed of information 
processing (Allen and Thomas 2011; Helie and Sun 2010). Such an analytical information 
processing skill is beneficial to convergent thinking, which could be needed when the creativity 
task is not open-ended and yields a single solution. Therefore, high-PDB would not be 
detrimental to creativity that demands convergent thinking skills.  
In this paper, I conduct three lab experiments and one study that uses secondary data to 
examine my hypotheses. In the first study, I establish the proposed association between PDB and 
creativity by using country-level data. Then, I demonstrate the hypothesized underlying 
mechanism by conducting an individual-level correlational experiment to answer how and why 
PDB affects individual creativity. Finally, I prime PDB to show causality and the boundary 
condition of the negative effect of PDB on creativity. My findings contribute to the literature in 
three ways. First, the current research is among the first to investigate the effect of power 
distance belief on individual creativity. I show that high (vs. low) PDB negatively affects 
individual’s creative thinking. Second, I explain why PDB affects creativity by demonstrating 
the mediating role of self-control. Third, I demonstrate a boundary condition of the phenomenon. 
Specifically, high (vs. low) PDB does not undermine creativity when the creative thinking needs 
to be convergent.  
THEORETICAL DEVELOPMENT 
Creativity 
Creativity is defined as the generation of novel and useful ideas (e.g., Amabile 1983; 
Moreau and Dahl 2005; Sternberg and Lubart 1999). In this paper, I focus on the divergent and 
convergent style of creative thinking. Prior research reveals that divergent and convergent 
creative thinking demands different cognitive process and skills (e.g., Baas et al. 2008; Radel et 
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al. 2015).  Divergent creative thinking means the production of multiple solutions and ideas to an 
open-ended problem (e.g., Baas, et al. 2008; Mumford 2001). For example, a well-known 
divergent creativity task, Alternative Use Test (Guilford 1962), requires subjects to find as many 
unusual uses as possible for a common object (e.g., brick). In this case, the task is open-ended 
and yields more than one correct solution. Individuals are expected to think broad and free to 
generate creative outputs. In comparison, convergent creative thinking calls for a single valid 
solution to a close-ended problem. For example, Remote Associate Test (Mednick 1962) is a 
typical convergent creativity task in which participants need to find the one unique word that can 
associate three seemingly unrelated words together (e.g., cheese as the unique word to associate 
cottage, swiss, and cake). To succeed in this type of creativity task, individuals need to suppress 
irrelevant words that enter their working memory and narrow their word selections step by step 
until an association appears (Radel et al. 2015). 
 Drawing upon extant literature, I capture the performance of divergent creative thinking 
with cognitive flexibility. Cognitive flexibility refers to the number of categories for ideas 
generated, and a higher number indicates higher flexibility and thus more divergent thinking 
(Baas et al. 2008; De Dreu et al. 2008; Isen and Daubman 1984; Rietzschel, De Dreu, and 
Nijstad 2007). Additionally, I measure convergent thinking with the aforementioned Remote 
Associate Test (Mednick 1962; Radel et al. 2015).  
PDB and Creativity 
Power distance belief describes the extent to which people in a society or culture accepts 
unequally distributed power (Hofested 1984, 2001). Extant research has considered PDB a key 
variable that influences creativity, and the main body of this research focused on innovation at a 
macro-level, such as firm level and nation level (Anderson et al. 2004; Shane, Venkataraman, 
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and Macmillan 1995; Westwood and Low 2003; Yuan and Zhou 2015). The current 
understanding is that PD decreases the innovative process because of its negative impact on the 
production and exchange of ideas. For example, prior literature suggests that the strong hierarchy 
in a high-PDB context could harm creativity by inhibiting effective communication across 
different levels of an organization and society (Shane 1992, 1993, Whyte 1969; Harbison and 
Burgess 1954). In a similar vein, the lack for freedom in a high-PDB environment can also limit 
the exploration of ideas and enhance the stability of status quo, leading to a decrease in 
innovation performance (Westwood and Low 2003; Jones and Herbert 2000; Herbig and Dunphy 
1998; Herbig and Jacobs 1998; Kedia et al. 1992). To zoom in on the group level, Yuan and 
Zhou (2015) conceptually propose that a low (vs. high)-PDB context would be more effective to 
enhance both divergent thinking and convergent thinking of a group by facilitating better idea 
sharing and idea integration. This prediction is consistent with the view that individuals in a 
high-PDB culture should be less likely to express their ideas for being punished (Erez and Nouri 
2010; Hofstede 2001).  
However, while the relation concerning PDB and creativity receives considerable 
attention, research gaps still exist and demand further attention. First, the theoretical 
development and empirical evidence concerning the link between PDB and individual creativity 
is relatively scant, leading to an ambiguous understanding of how and why PDB affects the 
creative thinking of a person. Second, the boundary condition of the negative effect of PDB on 
creativity is unclear. While creativity is a multifaceted concept, early research did not distinguish 
between different types of creativity, such as convergent creativity and divergent creativity.  
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Hence, the potential distinct effect of PDB on different types of creativity is underexplored.5 The 
current research aims to address these research gaps.  
PDB and Self-Control 
 In this paper, I propose a mechanism to reveal that PDB affects individuals’ creativity by 
influencing their self-control. Specifically, activating PDB can trigger the concept of discipline 
and restraint which in turn can enhance self-control related knowledge (Hofstede 1984, 2001; 
Oyserman 2006; Zhang, Winterich, and Mittal 2010). Enhanced self-control would increase the 
function of inhibitory control which could decrease divergent creative thinking (Chiu 2014; 
Eysenck 1995; Martindale 1999; Radel et al. 2015). Inhibitory control refers to the capability to 
restrain the information processing that interrupt the efficiency of goal completion at hand 
(Dempster 1992; Radel et al. 2015). In other words, enhanced inhibitory control, due to the 
activation of self-control, would narrow individuals’ focus and inhibit the penetration of a 
broader range of information to working memory (Hasher, Lustig, and Zacks 2007). Such a 
narrow selection of information is believed to harm divergent thinking that requires the selecting 
and processing of various types of flexible ideas (Eysenck 1995; Martindale 1999). By 
integrating the aforementioned literature, I predict a negative relationship between PDB and 
divergent creativity. I also predict that PDB undermines divergent creativity by increasing the 
concept of self-control. Formally: 
H1: Power distance belief has a negative effect on the individuals’ divergent creativity.  
H2: The relationship proposed in H1 is mediated by self-control.  
                                                 
5 There are a few conceptual papers that studied the effect of PDB on different dimensions of creativity (e.g., Erez 
and Nouri 2010; Yuan and Zhou 2015), but the proposed theories calls for further empirical examination.  
Nevertheless, while reminding the self-control concept would harm divergent creative 
thinking, it might not decrease, perhaps even benefit, convergent thinking. Different from 
divergent creativity that is open-ended and yields multiple ideas, convergent creativity often has 
a single correct solution and requires the ability to identify reasonable associations among 
various information (Bass, De Dreu, and Nijstad 2008; Simonton 2003). Since self-control 
promotes selective attention and prevent irrelevant ideas to enter working memory (Hasher, 
Lustig, and Zacks 2007; Radel et al. 2015), enhancing self-control may increase the efficiency of 
the association-identification process needed for convergent creative thinking.  Therefore, I 
predict that PDB promotes convergent creativity by activating the concept of self-control. 
Formally: 
H3: The effect of PDB on creativity should be mitigated when creativity is convergent. 
EMPIRICAL EVIDENCE 
Three experiments were conducted to examine my hypotheses. In experiment 1, I used 
secondary data to establish the proposed relation between PDB and creativity on a national level 
in support to H1. In experiment 2, I assessed chronic level of PDB and self-control trait to show 
the proposed underlying mechanism (H1 and H2). In the last experiment, I primed PDB to 
further demonstrate the causality for the negative link between PDB and individual creativity and 
show a boundary condition to this effect (H1 and H3). By doing so, I also added evidence to the 
proposed mechanism in H2 by showing a moderation of process (Spencer, Zanna, and Fong 
2005).  
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Experiment 1 
 The primary purpose of experiment 1 was to provide preliminary evidence for the 
negative association between PDB and creativity proposed in H1. If PDB negatively affects 
divergent creativity, then countries with a high (vs. low)-PDB would have poorer innovation 
performance. While the experiment does not zoom in on individual level, using a secondary data 
approach allows me to establish the negative link between PDB and creativity with anecdotal 
evidence from the real world.   
Method 
 The Global Innovation Index 2016 (Dutta, Lanvin, and Wunch-Vincent 2016) was used 
as proxy for creativity. While the type of creativity is not specified here, I assume that the 
innovation index represents more closely divergent (vs. convergent) creativity because it is the 
most common form of creativity (Baas et al. 2008). Some practitioners also believe that 
divergent thinking is the funnel of innovation (https://www.ideou.com/blogs/inspiration/brendan-
boyle-on-divergent-thinking-and-the-innovation-funnel ). The index for PDB was obtained from 
Hofstede’s website (http://www.clearlycultural.com/geert-hofstede-cultural-dimensions/power-
distance-index/). The index of country-level individualism, masculinity, and uncertainty 
avoidance were used as control variables (removing these control variables do not change the 
results of the analysis). Gross domestic product (GDP) was also included as a control variable 
(International Monetary Fund, 2016) because R&D investment is considered another key to 
increase innovation (Herbig and Jacobs 1998). 61 countries were qualified for analyses (Table 1 
demonstrates the global innovation of top and bottom 10 countries; the complete table can be 
found in the Appendix C).  
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      Table 1: Cultural Dimensions, GDP, and Global Innovation Index 
 
 
Results 
 A regression analysis was conducted with global innovation index as the dependent 
variable, PDB as the independent variable, and individualism, masculinity, uncertainty 
avoidance, and GDP as control variables (all variance inflation factors [VIF] ≤ 2). The effect of 
Country
Global Innovation 
Index
PDB Individualism Masculinity 
Uncertainty 
Avoidance
GDP 2016 (US 
$ Million)
Zambia 19.9 64 27 41 52 $20,574
Nigeria 20.4 77 20 46 54 $415,080
Venezuela 22.3 81 12 73 76 $333,715
Pakistan 22.6 55 14 50 70 $271,050
Ethiopia 24.8 64 27 41 52 $69,218
Egypt 26 80 38 52 68 $330,159
Tanzania 26.4 64 27 41 52 $46,695
El Salvador 26.6 66 19 40 94 $26,610
Ghana 26.7 77 20 46 54 $42,761
Ecuador 27.1 78 8 63 67 $99,118
Guatemala 27.3 95 6 37 101 $68,389
…. …. …. …. …. …. ….
…. …. …. …. …. …. ….
…. …. …. …. …. …. ….
Germany 57.1 35 67 66 65 $3,494,900
South Korea 57.1 60 18 39 85 $1,404,380
Netherlands 58.3 38 80 14 53 $769,930
Denmark 58.5 18 74 16 23 $302,571
Ireland 59 28 70 68 35 $307,917
Singapore 59.2 74 20 48 8 $296,642
Finland 59.9 33 63 26 59 $239,186
United States 61.4 40 91 62 46 $18,561,930
United Kingdom 61.9 35 89 66 35 $2,649,890
Sweden 63.6 31 71 5 29 $517,440
Switzerland 66.3 34 68 70 58 $662,483
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PDB on creativity was significant (b = -.16, p <.05). Among the control variables, only 
individualism has a significant effect on innovation (b = .26, p <.01). GDP marginally predicts 
innovation. Table 2 summarizes the results.  
 
     Table 2: The Effect of PDB on Global Innovation  
 Global Innovation 
 b t 
PDB -0.26 -2.09* 
Individualism 0.465 3.62** 
Masculinity -0.065 -0.693 
Uncertainty -0.05 -0.543 
GDP2016 ($billion) 0.186 1.925 
Adjusted R2 0.51  
 
Discussion 
 Using secondary data, experiment 1 provided preliminary evidence to the negative link 
between PDB and divergent creativity proposed in H1. Specifically, country-level PDB index is 
negatively associated with a country’s innovation performance after controlling GDP and the 
influence of other culture dimensions, such as individualism, masculinity, and uncertainty. 
However, the current study has a few limitations. First, it focuses on country-level innovation, so 
there is insufficient evidence to indicate such a link on individuals. Second, the evidence for 
proposed mechanism that PDB affects creativity through self-control is scant. Third, a creativity 
task that requires divergent thinking is not provided in the current study. Experiment 2 will 
address these limitations.  
Experiment 2 
 The purpose of experiment 2 was to demonstrate the proposed mechanism from which 
PDB affects individual creativity. Theoretically, I hypothesize that PDB negatively influences 
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individual creativity through the activation of self-control. Therefore, the chronical level of PDB 
would predict an individual’s trait of self-control, which in turn should be negatively associated 
with the person’s divergent creativity. In experiment 2, I used a correlational study to provide 
preliminary evidence for the proposed link among PDB, self-control, and creativity.  
Method  
A total of 112 undergraduate students in a large southwestern U.S. university participated 
in the computer-based study in exchange for partial course credit. 111 students completed the 
study.  
Chronicle PDB and Self-control Trait. To assess participants’ chronicle PDB, I used a 
seven-point scale (1 = Strongly Disagree; 7 = Strongly Agree) to understand their agreement 
with the following four questions to reveal their chronicle PDB: “As citizens we should put high 
value on conformity”; “I would like to work with a manager who expects subordinates to carry 
out decisions loyally and without raising questions”; “In work-related matters, managers have a 
right to expect obedience from their subordinates”; and “Employees should respect their 
supervisors loyally”. All these items are from prior literature (Hofestede 2001; Appendix D). 
Higher score suggests higher PDB.  
Next, participants self-reported their self-control trait by indicating the extent to which (1 
= Not at all like me; 5 = Very much like me) the following statements describe themselves “I 
refuse things that are bad for me, even if they are fun”; “I am good at resisting temptation”; and 
“People would say that I have very strong self-discipline” (Tangney, Baumeister, and Boone 
2004; Appendix D). Higher score indicates stronger self-control trait.  
Creativity Task and Assessment. The Alternative Use Task (AUT, Guilford 1962) was 
used as the divergent creativity task in this experiment. In this task, participants were asked to 
 
47 
 
 
 
generate as many alternative uses as possible for a common object (i.e., button). The cognitive 
flexibility of the alternative uses, which was the number of categories for ideas generated, was 
used to proxy divergent creativity (Baas et al. 2008). That is, a greater degree of flexibility in 
responses indicates a broader distribution of creative responses and better divergent thinking. 
The number of categories of alternative uses was counted following the procedure listed in the 
handbook of AUT (Guilford et al. 1960). I also recorded participants’ time spent on the task.  
Results 
 Chronicle PDB was positively correlated with self-control trait (r = .30, p = .002). A 
regression on cognitive flexibility (i.e., number of categories of alternative uses generated) was 
conducted with chronicle PDB as the predictor and time spent on the task as a control variable 
(all [VIF] < 2; removing the control variable did not change the results). Analysis revealed that 
chronicle PDB negatively predicted cognitive flexibility (b = -.18, t = -1.95, p = .054).   
To investigate the hypothesized underlying mechanism of self-control for the effect of 
PDB on divergent creativity, I conducted a mediation analysis using the bootstrapping 
methodology (Hayes 2012, Model 4). Results revealed that PDB positively predicts self-control 
trait (a = .32, t = 3.26, p < .01), that self-control trait in turn negatively predicts cognitive 
flexibility (-b = -.16, t = -1.85, p = .066), and that self-control trait negatively mediated the effect 
of PDB on cognitive flexibility (a*b = -.05, 95% [CI] = -.1311 ~ -.0001 for the indirect path) 
(see Figure 8). This is a full mediation because the direct effect of PDB on creativity becomes 
insignificant after adding self-control trait as the mediator (p > .1).  
 
 
 
 
48 
 
 
 
 
 
Figure 8: Mediation Analysis of the Effect of PDB on Divergent Creativity 
 
 
 
 
 
 
Discussion  
 Experiment 2 demonstrated the mediation role of self-control (H2) while adding 
additional evidence to the negative effect of PDB on individual creativity (H1). Specifically, 
individuals’ chronicle PDB was positively associated with their self-control trait, which in turn 
negatively predicted individuals’ creative performance. Nonetheless, such a conclusion is still 
based on correlational data, and the causality for the chain of effects is unclear in this 
experiment. In experiment 3a, I prime PDB to demonstrate its causal effect on creativity. In 
experiment 3b, still using priming procedure, I examine a boundary condition to the negative 
effect of PDB on creativity (H3) while adding additional process evidence by showing a 
moderation effect (Spencer, Zanna, and Fong 2005).  
Experiment 3a: PDB and Divergent Creativity 
 The primary objective of experiment 3 is to provide causal evidence to the proposed 
negative effect of PDB on creativity (H1) and show a boundary condition to this effect (H3). In 
High (vs. Low) 
PDB 
     Self-control 
Divergent 
Creativity 
a*b = -.05, 95% [CI] = -.1311 ~ -.0001-.0001 
*p <.1, **p <.05, ***p <.010001 
0001 
0001 
 
49 
 
 
 
experiment 3a, I prime PDB and show its negative impact on creativity. In experiment 3b, I 
demonstrate convergent creativity as a boundary condition to the proposed effect.   
Method 
 Design. The experiment used a between-subject design (PDB prime: high vs. low). A 
total of 139 undergraduate students in a large southwestern U.S. university participated in the 
computer-based study in exchange for partial course credit.  
 PDB prime.  The experiment adopted the PDB priming procedure from prior literature 
(Zhang, Winterich, and Mittal). Specifically, participants read a paragraph to learn the 
terminology of power distance (Appendix E).  In the high-PDB condition, participants were 
requested to list three reasons to support the argument that “There should be an order of 
inequality in this world in which everyone has a rightful place; high and low are protected by this 
order.” In comparison, participants in the low-PDB condition were asked to list three reasons to 
challenge such a statement. Drawing upon the literature (Zhang, Winterich, and Mittal), a three-
item scale was used for manipulation check: “At this moment, I feel that…”; “For the time being, 
I mainly think that …”; “On top of my mind right now are thought in agreement with saying 
that…”. Participants rated these items on a seven-point scale, where 1 indicates social hierarchy 
is important and 7 means the social equality is important. Lower score indicates higher PDB.  
 Creativity Task and Assessment. The Alternative Use Task (AUT, Guilford 1962) was 
used as the divergent creativity task in this experiment. In this task, participants were asked to 
generate as many alternative uses as possible for a common object (i.e., shoe). The cognitive 
flexibility of the alternative uses, which was the number of categories for ideas generated, was 
used to proxy divergent creativity (Baas et al. 2008). That is, a greater degree of flexibility in 
responses indicates a broader distribution of creative responses and thus suggest divergent 
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thinking. A graduate research assistant blind to the research purpose counted the number of 
categories of alternative uses. 
Results 
Manipulation check. Using the three-item scale mentioned earlier (alpha =.92), a one-way 
ANOVA suggests that participants in the high (vs. low) PDB condition temporarily hold stronger 
PDB in the experiment (Mpdb_high = 3.73, Mpdb_low = 4.66, F(1, 137) = 11.25, p < .001). Therefore, 
the PDB priming was successful. 
Divergent Creativity. A one-way ANOVA reveals that participants in the low (vs. high) 
PDB condition generated uses in more categories in the AUT task (Mpdb_high = 2.10, Mpdb_low = 
2.61, F(1, 137) = 10.12, p < .01). Therefore, low (vs. high)-PDB increases participants’ cognitive 
flexibility, which is a proxy for the divergent creativity.  
Among other aspects of task performance, participants in the low (vs. high)-PDB do not 
spend longer time on the task (Mpdb_high = 72.39 seconds, Mpdb_low = 73.64 seconds, F < 1) nor 
generate more raw ideas (Mpdb_high = 3.54, Mpdb_low = 3.83, F < 1).   
Experiment 3b: PDB and Convergent Creativity 
Method 
Design. The experiment used a between-subject design (PDB prime: high vs. low). A 
total of 100 undergraduate students in a large southwestern U.S. university participated in the 
computer-based study in exchange for partial course credit.  
 PDB prime. The experiment adopted a PDB priming procedure that is conceptually 
similar to the one used in the previous experiment. However, there are two differences in the 
instruction. First, the cover story now is a paragraph that appreciates either a hierarchical society 
or an equality society. Next, participants were asked to write a reason on why hierarchy (vs. 
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equality) is necessary for the social order (See details in Appendix E). A nine-point scale was 
used in the experiment with higher point indicates strong agreement with higher PDB (e.g., 1 
=social equality is important; 9 = social hierarchy is important). Two students did not follow the 
priming instruction, so their responses were eliminated from the analysis6. 
 Creativity Task and Assessment. The convergent creativity task was a Remote 
Association Test (RAT, Mednick 1962; Appendix E), in which participants should find one word 
that can associate three seemingly unrelated words. Eight sets of words were given to 
participants. The number of correct problem set that participants solve is used as the proxy for 
convergent creativity performance.  
Results 
 Manipulation check. The PDB prime was successful in this experiment (Mpdb_high = 2.97, 
Mpdb_low = 4.01, F(1, 96) = 6.71, p = .01).  
Convergent creativity. A one-way ANOVA reveals that participants in the high (vs. low) 
PDB condition solved more problem sets (Mpdb_high = 1.99, Mpdb_low = 1.43, F(1, 96) = 3.74, p = 
.056). Therefore, high (vs. low)-PDB increases participants’ convergent creativity. Among other 
aspects of task performance, participants from two conditions do not differ in their time spent on 
the task (Mpdb_high = 23.71 seconds; Mpdb_low = 18.91 seconds, p > 1).  
Integrated Analysis for Experiment 3a and 3b 
 To show the differential effects of PDB on different types of creativity, I transformed the 
performance on divergent and convergent tasks in experiment 2a and 2b into z-scores. Next, I 
conducted a 2 (PDB prime: high vs. low) x 2 (Creativity: divergent vs. convergent) ANOVA 
with the z-transformed performance as dependent variable. The analysis revealed a significant 
                                                 
6 These two participants refused to write a reason to support the social order that they were supposed to support.  
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interaction effect between PDB and creativity type (F(1, 233) = 11.85, p = .001) (see Figure 9 
below). To understand the nature of this interaction effect, simple contrasts were conducted as 
follow up. While participants in the low (vs. high) -PDB condition performed better on the 
divergent task (Zhigh_pdb = -.26, Zlow_pdb = .26, , F(1, 137) = 10.03, p < .01), the opposite pattern 
was found when comparing their performance on the convergent task (Zhigh_pdb = .19, Zlow_pdb = -
.17, , F(1, 96) = 3.36, p = .07). Examining the significant interaction effect the other way, 
participants primed with low-PDB performed better on the divergent (vs. convergent) creativity 
task (Zdivergent = .26,  Zconvergent = -.16, F(1, 118) = 5.63, p < .05). In comparison, participants 
primed with high-PDB performed better on the convergent (vs. divergent) creativity task 
(Zdivergent = -.26,  Zconvergent = .19, F(1, 115) = 6.25, p < .01). 
 
Discussion 
 With experiment 3, I demonstrated the casual effect of PDB on two different types of 
creativity. First, consistent with H1, PDB negatively affects divergent creativity when PDB is 
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Figure 9: Effect of PDB on Two Types of Creativity
Low PDB High PDB
momentarily activated through priming. Second, in line with H3, a boundary condition to this 
effect is found when the creativity task requires convergent thinking. Third, the integrated 
analysis for experiment 3a and 3b generate additional mediation evidence through a moderation 
process. To sum up, this study shed light on the effect of PDB on individual creativity while 
providing a potential boundary condition to the negative influence of PDB on creative thinking. 
GENERAL DISCUSSION 
Culture influences creativity, and PDB is an important dimension of culture (Anderson et 
al. 2004; Herbig and Jacobs 1998; Hofestede 1984, 2001; Shane 1992, 1993). While early 
research studied the effect of PDB on creativity, the investigation mainly focused on innovation 
at country level and firm level. Theories and empirical evidences concerning how and why PDB 
affects individual creativity is ambiguous. This is crucial because it is critical to understand why 
cultural effects occur (De Dreu 2010). Moreover, extant research in this domain argues that high-
PDB is detrimental to creativity without a thorough empirical examination on different forms of 
creativity. Therefore, the boundary condition to the conventional belief that PDB harms 
creativity is unclear.  
In this paper, I aim to fill the research gaps discussed above. I demonstrate, with both 
correlational data and causal evidence, that PDB negatively affects individual creativity by 
enhancing their self-control. Additionally, there is a boundary condition to this relationship. 
When a creativity task requires convergent thinking, PDB would promote, rather than inhibit, 
individuals’ creativity.  
53 
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Contributions to Literature 
 The current research contributes to extant literature in the following ways. First, it 
demonstrates how PDB affects creativity on individual-level. The paper’s findings not only 
replicate with the view of how PDB affects creativity on a macro-level (Anderson et al. 2004; 
Herbig and Jacobs 1998; Shane 1992, 1993; Shane, Venkataraman, and Macmillan 1995; 
Westwood and Low 2003; Yuan and Zhou 2015) but also extend this belief into an 
underexplored area (i.e., individual creativity). Second, the current research explains why PDB 
affects creativity. Using a correlational study and a causal experiment, the paper demonstrates 
the underlying mechanism of self-control through both mediation process and moderation 
process. Having these empirical evidence offers a theoretically meaningful explanation to the 
well-believed negative effect of PDB on creativity. Third, the paper provides a boundary 
condition to the negative effect of PDB on creativity. To the best of my knowledge, this research 
is among the first to show a positive effect of PDB on creative thinking.  
Managerial Implications  
 The current research offers a few practical insights for managers. First, when the 
creativity tasks in a workplace is mainly divergent (e.g., open-ended with multiple solutions 
existed), it might be wise to create a low-PDB working environment, such as less demand on 
obedience and conformity. Second, if the workplace is high-PDB in nature, then managers can 
try to create an environment where employees feel less intense to loosen their self-control 
tendency. Third, when the creativity tasks in a work place is mainly convergent (e.g., efficiently 
generate a single correct solution), then highlight conformity and discourage disagreement might 
be a good way to deliver creativity.  
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Research Extension  
 The current research can be extended in couple of ways. First, there should be additional 
ways to demonstrate the mediation role of self-control. One possible way is to directly 
manipulate self-control (Zhang, Winterich, and Mittal 2012) and show the causal link between 
self-control and creativity. Similarly, another way is to moderate the effect of PDB on self-
control by mitigating self-control after high-PDB is primed. Theoretically, the negative effect of 
PDB should be gone after the mitigation of self-control enhancement. Another extension is to 
examine the effect of PDB on other dimensions of creativity, such as novelty and usefulness 
(Moreau and Dahl 2005). In a high-PDB society, expressing novel and unique ideas might not fit 
with the social norm, so PDB could have a stronger detrimental effect on the novelty aspect of 
creativity than on the usefulness aspect (Erez and Nouri 2010).  
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CHAPTER IV  
SUMMARY 
  
 In this dissertation, I use two essays to investigate the effects of incentive framing and 
power distance belief on creativity. In my first essay, I focus on the use of external reward by 
examining how the framing of financial incentives affects individual creativity. Using several lab 
experiments accompanied with a biometric-based facial expression analysis, I tackle two 
important research questions in essay: (1) how does incentive framing affect the quantity and 
quality of creativity; and (2) why does such an effect happen? Theoretically, addressing these 
questions enriches the understanding of the well-documented effect of loss aversion and sheds 
lights on the underlying mechanism of economic behavior by providing physiological evidence. 
This paper also provides practical managerial implications. First, we suggest managers to take 
advantage of the use of extrinsic rewards when promoting creativity. Second, loss-framed 
incentives are preferred to gain-framed incentives when the firm focus on the quantity of creative 
outputs. Third, the conventional wisdom of “no pain, no gain” that encourages hard working at 
all cost may not be appropriate in the creativity domain. The new insight here would be “know 
pain, no pain” since negative emotions could be detrimental to creativity.  
In my second essay, I take a cultural perspective and investigate the effect power distance 
belief (PDB) on creativity. Using both primary and secondary data, I demonstrate how and why 
PDB affects individual creativity and showcase a boundary condition to this phenomenon. My 
findings take a modest step to understand the underlying mechanism from which PDB 
differentially influences unique types of individual creativity. The take away for practical 
insights here are the followings. First, a low-PDB working environment would be beneficial to 
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creativity activities that are open-ended and yield multiple solutions. Second, a high-PDB 
context would increase performance when the creativity activity demands speed of information 
processing. Finally, if managers at a high-PDB environment need to promote divergent 
creativity, they can try to create a workplace where employees feel less intense to loosen their 
self-control tendency. 
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APPENDIX A 
 
 
Task Instruction for Alternative Use Test (AUT): 
  
The following exercise is called the Alternative Use Task. In this task, you will be asked to 
consider some common objects. Each object has a common use, which will be stated. You are to 
list as many as 6 ACCEPTABLE other/alternative uses for which the object or parts of the 
object could serve.  
  
For example: 
  
Given: A Newspaper (used for reading). You might think of the following other/alternative uses 
for a newspaper. 
  
a. Start a fire 
b. Swat flies 
c. Stuffing to pack boxes 
d. Line drawers or rulers 
e. Make up a kidnap note 
f. Curtains to block sunlight  
  
  
Notice that all of the uses listed are different from each other and different from the primary use 
of a newspaper. Each acceptable use must be different from others and from the common use.  
  
Again, you will need to generate as many as 6 other/alternative uses for six different objects 
in this task.  
  
 If you have questions, ask them now. Otherwise, please proceed to the task.  
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Incentive Instruction for Experiment 1: 
 
Loss-Framing Condition 
 
“In order to encourage you to do your best, we will give you $1.80 before you complete the 
following task. This is the amount that you will receive if you successfully generate 6 acceptable 
alternative uses for each of the following three objects. After you finish this task, the 
experimenter will evaluate your response from his/her computer. We will take back $0.10 for 
each alternative use that the experimenter rates as unacceptable.” 
 
 
Gain-Framing Condition 
 
“In order to encourage you to do your best, we will give you $0.10 for every acceptable 
alternative use that you generate for an object. In other words, for the following set of 3 
problems, you might receive up to $1.80 if you successfully generate 6 acceptable alternative 
uses for each object.” 
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APPENDIX B 
 
Task Instruction for Product Label Generation Task: 
 
Experiment Instruction: 
  
1. Imagine you work for a top marketing firm. Part of your job is to generate creative names (i.e. 
labels) for products that are manufactured by other companies. Your company is currently 
marketing a pasta product and a pain reliever product. 
  
2. By "creative", the company means that your product name should be unique, original, and 
novel. Specifically, the product labels created by you should be different from those used by 
other competitors in the market (i.e. examples of these existing labels will be demonstrated 
later). 
 
 
  
Product Label for Pasta 
  
In this part of the marketing exercise, you can generate as many creative labels as you want for 
a pasta product. Your labels should not replicate any patterns adopted by its competitors.  
  
The current labels used by the company’s competitors are: 
  
o Spaghetti, Lasagna, Fettucini, Rotini, Pastina, and Rigatoni 
 
 
 
 
 
 
 
 
Product Label for Pain Reliever: 
  
In this part of the marketing exercise, you can generate as many creative labels as you want for 
the pain reliever product that do not replicate any patterns adopted by other competitors.  
  
The current labels used by the company’s competitors are: 
  
o Tylenol, Anacin, Aspirin, Bufferin, Panadal, and Midal 
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Incentive Instruction for Experiment 2a: 
 
Loss-Framing Condition 
You can generate as many labels as you want for each product category (i.e., pasta and reliever). 
The experimenter will evaluate and rate the creativity of those labels as soon as you generate 
them.  
 
 
Your label that receives the highest creativity rating will be compared to those generated by 
other participants in this session.  
  
You will receive $1.00 cash for each product category (a total of $2.00) at the beginning of the 
task. This is the amount you will keep if your most creative label for each product category is 
more creative than 70% of those generated by other participants. We will take back $1.00 for 
each product category if your most creative label cannot meet such a standard.  
 
Gain-Framing Condition 
You can generate as many labels as you want for each product category (i.e., pasta and reliever). 
The experimenter will evaluate and rate the creativity of those labels as soon as you generate 
them.  
  
Your label that receives the highest creativity rating will be compared to those generated by 
other participants in this session.  
  
You will be rewarded with $1.00 in cash for each product category (a total of $2.00), if your 
most creative label is more creative than 70% of those generated by other participants.  
  
 
 
 
 
 
 
 
 
 
 
 
70 
 
 
 
APPENDIX C 
 
Country list part 1 
 
 
 
 
Country
Global Innovation 
Index
PDB Individualism Masculinity Uncertainty Avodiance
GDP 2016 
(US $ 
Million)
Argentina 30.2 49 46 56 86 $541,748
Australia 53.1 36 90 61 51 $1,256,640
Belgium 52 65 75 54 94 $470,179
Brazil 33.2 69 38 49 76 $1,769,600
Chile 38.4 63 23 28 86 $234,903
China 50.6 80 20 66 40 $11,391,619
Colombia 34.2 67 13 64 80 $274,135
Costa Rica 38.4 35 15 21 86 $57,689
Czech Republic 49.4 57 58 57 74 $193,535
Denmark 58.5 18 74 16 23 $302,571
Ecuador 27.1 78 8 63 67 $99,118
Egypt 26 80 38 52 68 $330,159
El Salvador 26.6 66 19 40 94 $26,610
Ethiopia 24.8 64 27 41 52 $69,218
Finland 59.9 33 63 26 59 $239,186
France 54 68 71 43 86 $2,488,280
Germany 57.1 35 67 66 65 $3,494,900
Ghana 26.7 77 20 46 54 $42,761
Greece 39.8 60 35 57 112 $195,878
Guatemala 27.3 95 6 37 101 $68,389
Hong Kong 55.7 68 25 57 29 $316,070
Hungary 44.7 46 55 88 82 $117,065
India 33.6 77 48 56 40 $2,250,990
Indonesia 29.1 78 14 46 48 $940,953
Iran 30.5 58 41 43 59 $412,304
Iraq 80 38 52 68 $156,323
Ireland 59 28 70 68 35 $307,917
Italy 47.2 50 76 70 75 $1,852,500
Jamaica 29 45 39 68 13 $13,779
Japan 54.5 54 46 95 92 $4,730,300
Kenya 30.4 64 27 41 52 $69,170
Kuwait 33.6 80 38 52 68 $110,455
Lebanon 32.7 80 38 52 68 $51,815
Libya 80 38 52 68 $39,389
 
71 
 
 
 
Country list part 2 
 
 
 
 
 
 
 
Country
Global Innovation 
Index
PDB Individualism Masculinity Uncertainty Avodiance
GDP 2016 
(US $ 
Million)
Malaysia 43.4 104 26 50 36 $302,748
Mexico 34.6 81 30 69 82 $1,063,610
Netherlands 58.3 38 80 14 53 $769,930
New Zealand 54.2 22 79 58 49 $179,359
Nigeria 20.4 77 20 46 54 $415,080
Norway 52 31 69 8 50 $376,268
Pakistan 22.6 55 14 50 70 $271,050
Panama 33.5 95 11 44 86 $55,227
Peru 32.5 64 16 42 87 $180,291
Philippines 31.8 94 32 64 44 $311,687
Poland 40.2 68 60 64 93 $467,350
Portugal 46.4 63 27 31 104 $205,860
Saudi Arabia 37.8 80 38 52 68 $657,785
Sierra Leone 77 20 46 54 $4,289
Singapore 59.2 74 20 48 8 $296,642
South Africa 35.8 49 65 63 49 $280,367
South Korea 57.1 60 18 39 85 $1,404,380
Spain 49.2 57 51 42 86 $1,252,160
Sweden 63.6 31 71 5 29 $517,440
Switzerland 66.3 34 68 70 58 $662,483
Taiwan 58 17 45 69 $519,149
Tanzania 26.4 64 27 41 52 $46,695
Thailand 36.5 64 20 34 64 $390,592
Turkey 39 66 37 45 85 $755,716
United Arab Emirates 39.4 80 38 52 68 $375,022
United Kingdom 61.9 35 89 66 35 $2,649,890
United States 61.4 40 91 62 46 $18,561,930
Uruguay 34.3 61 36 38 100 $54,374
Venezuela 22.3 81 12 73 76 $333,715
Zambia 19.9 64 27 41 52 $20,574
Israel 52.3 13 54 47 81 $311,739
Austria 52.6 11 55 79 70 $387,299
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APPENDIX D 
 
 
Chronicle Power Distance Belief Scale 
Please indicate how strongly you agree or disagree with each of the following statements (1 = 
“strongly disagree,” and 7 = “strongly agree” 
 
• As citizens we should put high value on conformity.  
• I would like to work with a manager who expects subordinates to carry out decisions 
loyally and without rasing questions.  
• Employees should respect their supervisors highly. 
• In work-related matters, managers have a right to expect obedience from their 
subordinates.  
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Self-Control Trait Scale  
Please read the following statements and for each, check the box that best represents you (1 = 
Not at all like me; 5 = Very much like me).  
 
• I’m good at resisting temptation. 
• People would say that I have very strong self-discipline. 
• I refuse things that are b ad for me, even if they are run.  
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APPENDIX E 
 
Power Distance Belief Prime (Experiment 3a) 
High_PDB condition 
Power distance is a terminology that was originally defined by a scholar named Geert Hofstede. 
This terminology is the extent to which the lower ranking individuals of a society "accept and 
expect that power is distributed unequally". It is primarily used in psychological and sociological 
studies on societal management of inequalities between individuals, and individual's perceptions 
of that management. 
 
Now, please list three reasons to support the following statement proposed by Hofstede in his 
book, Culture's Consequences. 
 
"There should be an order of inequality in this world in which everyone has a 
rightful place; high and low are protected by this order." 
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Power Distance Belief Prime (Experiment 3a) 
Low_PDB condition 
Power distance is a terminology that was originally defined by a scholar named Geert Hofsted. 
This terminology is the extent to which the lower ranking individuals of a society "accept and 
expect that power is distributed unequally". It is primarily used in psychological and sociological 
studies on societal management of inequalities between individuals, and individual's perceptions 
of that management. 
 
Now, please list three reasons to argue against the following statement proposed by Hofsted in 
his book, Culture's Consequences. 
 
"There should be an order of inequality in this world in which everyone has a 
rightful place; high and low are protected by this order." 
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Power Distance Belief Prime (Experiment 3b) 
High_PDB condition 
 
To show your support to the Cultural Awareness Month and appreciation of values in a 
hierarchical society, please sign your initial below:_____________ 
 
Please provide one reason on why hierarchy is necessary for our social order: 
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Power Distance Belief Prime (Experiment 3b) 
Low_PDB condition 
 
To show your support to the Cultural Awareness Month and appreciation of values in an equality 
society, please sign your initial below:_____________ 
 
Please provide one reason on why equality is necessary for our social order: 
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Remote Association Task 
Thank you for completing the first part of the survey.  
  
In the second part of this survey, you will be asked to see relationships between things that are 
only remotely associated. You need to look at three words and find a fourth word that is related 
to all three.  
  
For example, what is the word related to these three words? 
  
cottage / swiss / cake 
  
Solution: the answer is "cheese": cottage cheese, swiss cheese, and cheesecake. 
  
  
Here is another example: 
  
pie / luck / belly 
  
Solution: the answer is "pot": pot pie, potluck, and potbelly.  
  
 
